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ABSTRACT 

The study determined the; (1) relationship between 
dropout rates and the quality of education, teachers* qualifications, 
diversity of curriculum and extra-curricular activities, average town 
income, percentage of the high school population of American Indian 
or Metis descent, and school size? (2) effects of educational 
expenditures on business sales, jobs, and incomes in the Interlake 
Area of Manitoba; and (3) human capital value. The study's objective 
was to develop a viable framework for determining the role of 
education in the area's economic development. Data, obtained from the 
Department of Education and the 13 high schools in the Interlake 
Area, were analyzed by multiple regression analysis, an input-output 
table, and present value equations. Among the findings were; (1) the 
schools provided employment for a large number of teachers and 
support staff who spent money in the community and supported local 
businesses; (2) construction of schools provided jobs in the 
community and supported the level of local business sales; (3) the 
higher the town average income, the lower the dropout rate; (4) human 
capital value increased when the dropout rate was lowered; and (5) 
towns with low average income levels had teachers with low salaries 
and low qualifications which led to low quality of education. (NQ) 
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PREFACE 

Policymakers, educators and economists have long been 
concerned with the relationship between the costs and benefits 
of additional expenditures on education. Education expendi- 
tures account for the largest, portion of provincial and local 
government budgets in Manitoba, as well as many other provinces. 
Are these massive expenditures yielding the hoped-for re- 
turns? in more basic terms, what are the expected returns to 
an additional dollar spent on education? How can the returns 
be r.ieasured? 

Educators often argue that the benefits of education can- 
not be measured and that the benefits of education are self- 
evident and do not need analysis. Economists argue that edu- 
cation is a major factor contributing to economic growth. 
However, some economists suggest that previous analyses are so 
crude that the results do not have any significance. 

To 3ome extent there are obvious benefits to education 
for both individuals and communities. Everyone is familiar 
with the Job advertisements which outline the differentials in 
earning associated with higher qualifications. Every rural 
mayor l<nows that if his town is selected as the site for the 
consolidated school that his town will grow. However, if his 
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town does not receive the school but another town nearby does, 
his town will suffer. Also, every parent is concerned about 
the quality of instruction that his children receive, knowing 
that if the instruction does not measure up to high standards, 
his children will lose out at university to children who hsve 

\ 

consistently had the best teachers available. 

The present study attempts to document th': ways in 
which parents, communities and governments can find out » ^at 
the benefits of education are by contributing to an Uiider- 
standing of the role of edu..jtion expenditures in the economic 
development of the Interlake Area. 

The authors would like to express their gratitude to 
several people who provided comments and criticisms throughout 
the study— Dr. C. F. Framingham, Dr. J. Seldon and Dr. P. J. 
Husby, and to the anonymous reviewers solicited by the Center 
for Settlement Studies. In addition, data were provided by 
local school officials in the Interlake Area and the Manitoba 
Department of Education, and funds for the study were provided 
by the University of Manitoba, Center for Settlement Studies. 
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SUMMARY OF FINDINGS 

Education services have an Important effect on local com- 
munities. A school provides employment for a large number of 
teachers and supr:''rt staff. Thes:>. people spend money In the 
community and support local businesses. Also, construction of 
schools provides jobs In the community and supports the level 
of local business sales. Due to such factors, the location 
of a school In a community plays an Important role In the 
community's future growth. 

It is estimated that out of the total educational ex- 
penditure cf $7.^ million In the Interlake for primary and 
secondary education in $5 million were spent In the area; 

$1.7 million were spent on purchases by the local boards of 
supplies In Winnipeg, and $.7 million were spent on school 
buildings. Out of the $5 million spent In the area, $4.6 
million were spent for wages to school staff and $.4 million 
for purchase of supplies from local businesses. 

The wage pavments were made to principals, 536 fuK- 
tlme teachers, 10 part-tin^.e teachers, k supe Intendents , and 
several other full- and part-time administrative anc* custodian 




staff, as well as school bus drivers. The $5 million in wages 
and school supply purchases resulted in $3 million sales for 
local businesses and supported 93 Jobs with income payments of 
$.6 million. These estimates were based on an input-output 
analysis and employment output functions. 

Dropout rates were used as a measure of the quality 
of education, with the rationale that schools with low drop- 
out rates are doing better in preparinq students for copinq 
in society and in job preparation. For the interlake schools, 
the following factors were important in explaining variations 
in dropout rates among schools: 

1. the higher the town average income, the lower the 
dropout rate; 

2. the larger the number of extra-curricular activities, 
the lower the dropout rate; 

3. the larger the number of course alternatives avail- 
able, the lower the dropout rate; 

4. the larger the percentage of Indian or Metis chil- 
dren, the lower the dropout rate; 

5. the larger the school population, the higher the 
dropout rate. 

The relative importance of each of these factors as a deter- 
minant of the dropout rates was calculated by means of mul- 
tiple regression analysis. It was also generally found that 
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towris with low average Income levels have teachers with low 
salaries and low qualifications. This Implies that schools 
in low Income communities have low quality education. In spite 
of the equalizing Influence of the Foundation Programs. 

it is commonly accepted that If a student remains In 
school and successfully completes a higher grade, then that 
student's future earnings will be higher than If he dropped 
out. A dollar value was placed on the likely magnitude of such 
increments in lifetime earnings associated with higher levels 
of education. The costs of achieving the Increments In educa- 
tion include expenditures by the student while going to school 
and the annual wages that a student could earn If he dropped 
out of school and worked. Work earnings are calculated for 
the average wage In the Interlake and for Selkirk. 

Using average annual wage levels for the Interlake, 
it Is estimated that an Individual will benefit by $10 thousand 
over his working life by completing grade 12, rather than 
dropping out after completing grade 10. If the student com- 
pletes university after grade 12, he will benefit by an aver- 
age of a further %\k thousand In life-time earnings. The life- 
time earnings are calculated by treating the value of the 
Incremental earning due to education as a cash receipt over 
the working life, and then calculating the value cf this cash 



.4. 

flow in 1^66 at 61 interest. 

The study analyses three Issues worthy of additional 
detailed and extensive study: determinants of dropout rates 
area job and Income Impacts of school expenditures, and In- 
dividual income benefits associated with increments of eduea 
tion. An attempt Is made to show how such partial analyses 
of education can be related to the broader critical problem 
of area economic development. 



00 lb 




POLICY iMPL I CATIONS 

Policymakers are becoming concerned about the undesir- 
able Implications of unrestricted urban growth, Including In- 
creased costs of public service facilities (while rural facili- 
ties are not used), congestion, pollution, crime, etc. Also, 
rural people are concerned about the low quality of education 
received by their children due to the low level of rural tax 
revenues. If policymakers decided to slow down the growth of 
major urban centers and facilitate rural adjustment, Improving 
the quality of rural education would be a means of achieving 
these goals. 

A more rigorous analysis of the effects of education on 
an area could be based on a simulation model as an extension 
of the present study. Data required for the extended study 
Include the effects on costs of changes In the number of 
courses and extra-curricular activities available at the 
school. Also, the changes in cost due to either the amalga- 
mation or the separation of school facilities are required, 
I.e., what Is the cost differential between one school of 300 
students and two schools of 150 students each. With this data, 
the costs and effects of achieving alternative dropout rates 
could be determined. 
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Conclusions us&ful in making policy decisions based on the 
results of the present study are: 

K Educational expenditures are an effective means of 
providing a stimulus to rural communities. 

2. Communities with iow average incomes have a low 
quaiity of education as measured by dropout rates. Consid- 
eration should be given to increasing course options, extra- 
curricular activities, and rural teachers' wages and quali- 
fications, and reducing school size to improve the quaiity 
of education in rural communities. A continuation of the 
present iow community income and Ipw quaiity of education rep 
resents an inequity to rurai youth. 

3. Education expenditures are a means of facilitating 
the adjustment of rurai communities to population decline. 
The higher the level of educational achievement of rurai 
youth, the better the chances for improved future job oppor- 
tunities. 

The above conclusions are relevant omly If a policy 
decision is made that rural communities merit expenditures in 
order to facilitate a slowing down of the growth of Metro- 
politan Winnipeg and to improve the adjustment of rural youth 
by providing a high quality of education that will ensure the 
greatest number of future job opportunities. 
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The conclusions cited are useful In analyzing the role 
of education In the development of single enterprise commu- 
nities In northern Manitoba. However, different estimates 
are required to adjust for particular features of northern 
communities. For example, the impacts of education expen- 
ditures In a northern community will be different due to the 
different economic structure of northern communities. Also, 
northern communities are likely to be more self-sufficient 
than communities of a comparable size close to Winnipeg. 
Teachers In towns close to Winnipeg will spend a large por- 
tion of their budget in Winnipeg, due to the easy access to 
large stores and the range of choice. In northern communi- 
ties, purchases will either have to be made In the community 
or delayed. 

Concerning the factors determining the magnitude of 
dropout rates in northern communities, it would be reasonable 
to expect the same set of factors to be Important: average 
town Income, teachers' wages and qualifications, course op- 
tions, extra-curricular activities, percent of Indian and 
Metis, and size of school. However, the relative importance of 
these variables would In all likelihood be different. For 
example, it Is likely that the percent of Indian and Metis 
would be more important in isolated communities than in the 
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Interlake. Job Income differentials associated with education 
a I qualifications may also have to be adjusted to account for 
the likelihood of discrimination which would occur regardless 
of the level of education. 



INTRODUCTION 



Poll tici ana, coitimun 1 1 1 es , parents and students are 
questioning the amount of money which should be spent tor edu- 
cating today's youth. It Is to this broad Issue that this 
study Is directed. This study does not try to answer the 
question of how much money should be spent; rather, It exa- 
mines the areas of educiatlon In which money should be spent, 
and tries to ascertain the effects of this spending In the 
Inter lake Area of Manitoba. 

This report first defines the area under study, and 
states the objective and the three relationships to be ana- 
lyzed in order to achieve the objective. It also discusses 
In general terms the contributions which the study will make. 
Next, the literature related to the general concepts of the 
model being proposed In the study Is reviewed. The following 
section examines the literature specifically related to the 
regression equation, and discusses briefly the Input-output 
table and the present value equations. The source of the 
data and computational techniques used In the analysis are 
then presented. The next section presents the results of the 
three methods of analysis and their Implications. The llrol- 
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tatlons of the study and furtner research which can be carried 
out in related areas are discussed. Lastly, both the specific 
and genera] conclusions of the study are presented. 

The Context 

in his text, Principles of Economics , Alfred Marshall 
briefly mentions the effects that education has on people. He 
concludes that education , .will be profitable as a mere 
Investment, to give the masses of the people much greater 
opportunities than they can generally avail themselves of."^ 
He also states that education has two effects, a direct ef- 
fect, ". . . Immediate economic gain which the nation may de- 
rive from an improvement In the general and technical educa- 
tlon of the mass of the people . . . ," and a less direct but 
equally Important effect of ". . . medical discoveries, which 
increases our health and working power; and . . . scientific 
work such as that of mathematics or biology, even though 
generations may pass away before It bears fruit In general 
material wel 1 being, 

'Alfred Marshall, Principles of Economics (Toronto, 
Ontario: The MacMlllan Company of Canada Ltd., 196^), p. 179. 

^Ibid., p. 176. 

^ibid., pp. 179-180. 
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Examining the recent expenditures of Federal, Provincial 
and local governments* one might conclude that the three levels 
of government have Indeed followed Marshall's philosophy. In 
Canada in 1967* education accounted for 20.9^ of the total ex- 
penditures by all governments, and also accounted for of 
Gross National Product. This represents a substantial Increase 
since 19^5* when educational expenditures were of total 

expenditures and k,B% of Gross National Product.^ 

Between 1965 and 1967* educational expenditures In- 
creased by about 4.1% of their relative share of total expen- 
diture! and by about 371 of their relative share of Gross 
National Product. During these years, education became the 
department with the largest expenditures, exceeding social 
assistance (Including veterans benefits), which had the 
largest expenditures In 19^5* Of the total amount of goods 
produced In the Canadian economy, the amount consumed by the 
education sector has Increased between 1965 and 1967. 

The Economic Council of Canada has projected educational 
expenditures by all governments to 1975. They estimate an 
increase of $4.3 billion In educational expenditures from 
1967 to 1975. This represents an annual percentage Increase 



Economic Council of Canada, Perspective 1975 , Sixth 
Annual Review (Ottawa: (lueen's Printer, 1969), p. 29. 
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of 8.6^^ 

In l$65» the Province of Manitoba spent $81,114,000 on 
education; In 1S67» the amount had increased to $ 107»000,000, 
an increase of ^2% in two years. The projected figure for 
1375 is $172,800,000, or an increase of 61.8% In eight years. ^ 
The amount spent for education in 1967 by the Province of Mani- 
toba represents 3*4% of Gross Provincial income and 28.5% of 
total Provincial Government Expenditure.^ 

Expenditures for education services represent a substan- 
tial portion of local government expenditures, in this regard, 
the Interlake municipalities are similar to other municipal i ties 

in Manitoba, as their expenditures for educational services In 

8 

1968 represented kQ% of the local budget. 



•'Ibid., p. 32. 

^Manitoba Economic Consultative Board, Fifth Annual 
Review (Winnipeg: Queen's Printer, 1968). 

^Gross Provincial Income for 1967 was $3,028 million 
and Provincial Government Expenditure for 1967 was $375,119*000. 
Both of these terms are analogous to the National Accounts 
definitions of G.N.I, and Federal Government expenditures. 
Statement by Pat Gannon, staff member of the Department of 
Finance, Manitoba Government, during a telephone interview on 
October 26, 1971. 

Q 

Manitoba Development of Urban Development and Municipal 
Affairs, 1968 Statistical Information Respecting the Munlcpall- 
ties of the Province of Manitoba and the Metropolitan Corpora 
tion of Greater Winnipeg (Winnipeg, Manitoba; Queen's Printer, 
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The Area 

The inter lake Area of Manitoba e^ttends over an srea of 
10,000 square mtUs, and Incorporated a population of 57»270 
in 1966. The southern boundary of the area is the perimeter 
highway north of Winnipeg; the northern boundary is approxi- 
mately 52^10' N latitude. Lake Manitoba forms the western 
boundary and Lake Winnipeg Is the eastern boundary. 

This area of Manitoba has a lower than average standard 
of living, as well as a higher than average unemployment or 
underemployment rate. Well over one-thlrd of the labor force 
in the Interlake Area are working at extremely low levels of 

Q 

productivity.*^ 

To alleviate this situation, the Provincial and Federal 
Governments signed an agreement in 1967 to make expenditures 
In this designated area In an attempt to raise the standards 
of living for people In the Interlake. The objectives of the 
agreement are to be achieved by expen^iii tures for various pro- 
grams, one of which is education. 

o 

Canada Department of Forestry and Rural Development, 
interlake Area of Manitoba, Federal-Provincial Rural Develop- 
ment Agreement (Agreement Concerning a Comprehensive Rura l 
Development Plan for the Interlake Area of Manitoba} (Ottawa; 
Queen's Printer, 1967» ?» 25* 
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Problem Statement and Objectives 

The relationship between educational expenditures and 
area economic development is crudely illustrated in Figure 1. 
Reading the flowchart from top to bottom, educational expen- 
ditures can affect the quality of education by means of wage 
increases to improve qualifications and school facility con- 
struction and improvement. An increase in teachers' wages will 
increase town income levels by a small amount, depending on the 
proportion of teachers living in the community. The quality 
of education, measured by dropout rates, is affected by the 
aspirations and expectations of students (a sociological re- 
lationship) , 

Area economic development impacts in the short-term 
will occur due to school purchases in the community which 
support local Jobs and income. Some purchases will also occur 
in Winnipeg. 

There will also be impacts due to Improvement in labor 
force quality in the area, as well as out of the area, as 
graduates move to Winnipeg and out of Manitoba. The improve- 
ments in labor force quality will also be associated with 
improved earnings of students. The additional earnings of 
students who stay in the ^rea will have further economic Im- 
pacts associated with their purchases from local businesses. 
However, such job placements will depend on the labor demand 
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In the area. 

in a longer-term context » higher quality education should 
improve the options of rural youth. The higher the educnilon 
)eve1» the better the chances of a student getting a job in 
Winnipeg or in other major Canadian centers. Also, ti'tprovements 
in education quality in selected centers in the Inteiiake w'il 
provide an important stimulus to their future growth, y'he 
present situation of better quality schools in larger centers 
relative to rural centers tn the lnt.erlai<e acts as a deterrent 
to the potential growth of rural centers. 

There are three methods of analysis used to determine 
these relationships. They are: 

1. A regression equation Is used to determine the re- 
lationship between dropout rates as a measure of the quaUty 
of education and teachers' qualifications, diversity of curri- 
culum, diversity of extra-curricular activities, average town 
Income, percentage of the high school population whlcn arc of 
Indian or Metis descent, and school size. The dropout rate Is 
affected by the amount of money spent on the factors relating 
to education and other variables among the 13 communities. It 
is Interesting to note that the school with the smallest en- 
rollment (Ashern) has the highest dropout rate, 14%, and has 
low values for all other variables. However, the pattern Is 
not clear-cut. Warren, another small enrollment school, has 
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the lowest dropout rate, \%, but Warren also registers high 
scores for teachers' salaries and other variables. The multiple 
regression analysis Is a means of statistically sorting out the 
simultaneous relations between all the factors and the dropout 
rate (Table 1). 

2. An Input-output table Is a means of determining the 
effects of educational expenditures on business sales, jobs and 
Incomes in the Interlake Area. School board purchases from 
firms are grouped by sectors In Table 2. The major category 

Is households, which represents wage payments by schools, and 
the wage payments support business sales for household con- 
. sumption purchases. The business sales support Income pay- 
ments which. In turn, support further consumption purchases by 
families of business employees. The Input-output table cal- 
culates the total of these rounds of business purchases, wage 
payments, consumption, business sales, etc. The sales esti- 
mates are translated Into jobs by determining the average sales 
by sector which support a job (Table 3)< 

3. Present value equations are used to determine the 
Increased human capital value that will occur If the dropout 
rates are lowered. If dropout rates are lowered, then the 
educational qualifications of rural youth will be Increased 
and future earnings will be higher. For example. If the 
dropout rate for all schools could be reduced to \% (the 
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droput rate for the lowest school) then a substantial Increase 
in students completing Grade 12 would occur In the area. The 
Increase In the students' future earnings can be calculated. 
In addition, the results of the multiple regression equation 
can be used to determine the alternative means of achieving 
a reduction In the dropout rate for the Interlake Area. For 
example, an estimate of the number of extra-curricular acti- 
vities required to reduce the dropout rate can be calculated. 
Furthermore, the Input-output model can be used to calculate 
the Increase In average town Income associated with Increases 
In educational expenditures (or other types of public expen- 
diture programs required to achieve the lower dropout rate. 
The multiple regression analysis could then be used to calcu- 
late the Increase In average town Income and the further re- 
ductions In the Interlake Area. 

The objective of this study Is to develop a framework 
which will relate the role of education to area economic devel- 
opment. I.e., a framework which will measure the effects of 
educational expenditures on the Interlake Area. 

The total effects of any expenditures would Influence 
many different disciplines, but In this analysis the economic 
results will be emphasized. Some sociological consequences 
and Implications will also be discussed. 

To achieve the main objective, three relationships are 
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Table 2: Classification of Interlake Educational Expenditures 
for 1968 by Industrial Sectors and by Househo?d Sector 



industrial Sectors Educational Expenditures in Dollars 



Agriculture Live«itock 




Agriculture Crops and Others 




Mini nn 

n 1 n 1 ng 




Food and Beverage Manufacturing 


3,634 


Other Manufacturing 


Transportation 


23,777 


Construction 


14,656 


Petroleum Wholesale 


201,475 


Farm Equipment and Building Material 




Food Stores 




Other Retail 


132,492 


Auto Products Sales and Services 


50,258 


Apparel and Shoes 




Furniture and Appliances 


1 ii 1 o 


Insurance 


Personal Services 


34,121 


Other Services 


Total Sales 


461,896 


Households 


4,594.067 


Total Sales and Income 


5.055.996 


Expenditures Outside the Interlake Area 


1.661.219 


Capital Expenditures 


686,316 


Total Education Expenditure for the 




Interlake Area 


7.403.531 



Source: Summation of "Expenditure Details as summarized In 
the Statement of Revenue and Expenditures for the 
year ended December 31, 1968," obtained from Manitoba 
Department of Education for the entire interlake Area. 
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Table 3: Employment Coefficients by IndustrtaJ Sectors 



Direct Employmsnt 
Coeff relents^ 



1. Agriculture Livestock o.O 

2. Agriculture Crops and Others 0.0 

3. Mining 0.039 

4. Food and Beverage Manufacturing 0.022 

5. Other Manufacturing 0.052 

6. Transportation 0.134 
7* Construction 0»045 
8. Petroleum Wholesale 0.019 
9* Farm Equipment and Building Material 0.013 

10. Food Stores 0.015 

11. Other Retail 0.025 

12. Auto Products Sales and Services 0.013 

13. Apparel and Shoes 0.025 

14. Furniture and Appliances 0.034 

15. Insurance 0.130 

16. Personal Services 0.035 

17. Other Services 0.153 

18. Household 0.0 

Total 0.754 



Vector of direct employment coefficients (number of full-time 
employee equivalents per $1,000 sales). 

Source ; James A. MacMlllan and Chang-Mel Lu, "Area Manpower: 
Projection and Impact Model", Research Bulletin (Winnipeg, 
Manitoba: Department of Agricultural Economics, University 
of Manitoba) , p. 75. 
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examined, namely: 

1. The esttmatton of the regression coefficients ;;o 
determine significant variables which affect dropout rates. 

2. The determination of the effects of educational 
expenditures on area sales and incomes by use of an tnput- 
output table. 

3. The calculation of present vaiue equations of bene** 
fits and costs to determine the economic returns associated 
with higher levels of education. 

The objective of the study will be attained by combi- 
ning the solutions of the three relationships defined above. 

Contribution of the Study 

The contribution of the study will be to facilitate 
policy-makers with decisions concerning expenditures for edu- 
cation in the Interlake Area. The model is designed to exa- 
mine two aspects of educational expenditures, namely, the 
effects on the student and the economic effects on th& area. 
The model also shows the net benefits attributable to increased 
education. The quani tif Ication of the model will point out 
two things: the area of education where fundfv should be spent 
to encourage students to remain in school, and the result that 
the above expenditures will have on the area. Knowing this, 
the policy-makers can determine, a priori, the effects of 
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educational expenditures and can compare these effects to 
other types of expenditures tn the area. 
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REVIEW OP THE LITERATURE 

The I nvestment-Consumptton Dtchotomy 

in analyzing the educational expenditures of the Inter- 
1ai<e Area, it must be decided whether the approach will be 
based on consumption or investment concepts. One difference 
between physical capital and human capital Is that physical 
capital is usually considered as giving rise to a flow of In- 
vestment returns, whereas human capital can provide both an 
investment return and immediate consumer satisfaction. As 
a consumption good, individuals obtain pleasure through In- 
creased knowledge; education can also yield a series of re- 
turns in the future, and is therefor an investment good.^^ 

To classify the consumption and investment component 
of education, various methods have oeen described: 

I. Income elastlcl ty--3n expenditures on education 
are assumed to be for consumption purposes and the amount of 



Bruce W, Wilkinson, Studies In the Economics of Edu- 
cation , Occasional Paper No. k (Ottawa: Economics and Research 
Branch, Department of If^bour, 1965), p. 7. 



G05u 



26 - 



education demanded as income increased Is calculated. 

2. Separating high school expenditures and beyond from 
elementary school expenditures-- It Is assumed that elementary 
school expenditures are of a consumption nature, while expen- 
ditures beyond elementa.-y school are Investment expenditures. 

3. Count ell outlays In education as Investment— this 
method assumes that all education contributes to potential pro- 
ductivity, and every person Is a potential member of the labor 
force and represents an Investment in human capital. From 
this method a maximum capital value can be calculated. 



Studies have been carried out to measure the income 
elasticity of education, I.e., the change In demand for edu- 
cation as income Increai^es. See Conrad W. Sigurdson, "An 
Analysis of the Educational Effort of a Single Enterprise 
Community: Lynn Lake" (unpublished Master's dissertation. Uni- 
versity of Manitoba, 1970); see also John Bock, "An Analysis 
of the Educational Effort of a Single Enterprise Community: 
Fltn Flon" (unpublished Master's dissertation. University of 
Manitoba, 1970). A study by Brazes obtained an Income elas- 
ticity of .73» while Schultz obtained an Income elasticity 
of 3.5. See Wilkinson, op. cit., p. 8. 

12 

No study using this method of separating consumption 
from investment has been found, ibid., pp. 8-9. 

'^This method of analyzing educational expenditures is 
used i/y Wilkinson, ibid., Ch. ti. 
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Of the three methods of separating the Income and In- 
vestment components of human capital expenditures, the third 

method is 1 lively to be the most useful, although none of the 

14 

three are without problems. 

Vaizey^^ concludes that education should be compulsory 
up to a certain sge because education has a redistribution ef- 
fect between Income groups. Burkehead^^ comes to the same 
conclusion as Valzey, but mentions how redistribution occurs. 
Imposing a certain amount of education on lower- income people 
will redistribute income If they do not pay taxes to support 
education. The conclusion that lower-Income people would 
likely obtain less education without compulsion Is one infer- 
ence which can be drawn from Siemens' stud/ of family 
factors. Generalizing from this conclusion, one might conclude 
that Icwer- income people may not take advantage of education 

'^Ibld., pp. 8-9. 

^^John Vaizey, "Criteria for Public Expenditures on 
Education," The Economics of Education, eds. E.A.G. Robinson 
and John Vaizey (New York: St. Martin's Press, 1966), p. 

^^Jesse Burkehead, Public School Finance, Economics and 
Politics (Syracuse, New York: Syracuse University Press, 1964}, 
p. 13. 

'Leonard B. Siemens, The Influence of Selected Family 
Factors on the Educational and Occupational Aspiration Levels 
of High School Boys and Girls (Winnipeg, Manitoba: The Faculty 
of Agriculture and Home Economics, University of Manitoba, 
1965), pp. 61-62. 
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beyond the prescribed minimum. This may tend to redistribute 

some of the benefits of education towards the middle- Income 

people who have the greatest power in det;ermlning educational 

1 8 

spending and standards. 

The conclusion which can be drawn from these statements 
is that if lower-Income families take advantage of the educa- 
tional facilities by going beyond the prescribed minimum, 
income redistribution towards lower-Income people will likely 
occur. On the other hand, if only the prescribed minimum edu- 
cation Is obtained, then the income will be redistributed to- 
wards the middle-Income people. 

Because this study Is Interested In assessing the long- 
term benefits of education, it is assumed that education Is an 
investment good. Considered in this way, education can be ex- 
pected to contribute to growth. A measure of this contribution 
is needed. 

Measuring Educational Productivity 

There are five Indicators mentioned In the literature 
that are used as surrogates for the productivity of education. 
The five indicators are: years of schooling, cost of production 

1 8 

Vaizey, op. ctt., p. 456. 
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or replacement, discounted value of future earnings, cost- 
benefit analysts and the restdua) approach. These five methods 
will be briefly described below. 

1. Years of schooling ^--It is possible to obtain a 
total of all the years of education in the economy. However, 
a better method is to determine the average level of education 
of all occupations In the entire worl< force. Neither of these 
methods account for the monetary values of educational Invest- 
ment which is often more essential. 

2. Cost of Production or Replacement —The cost of 
production method of calculating human resources Involves 
pricing the capital at the cost of the resources for one year; 
the cost of replacment Is the cost of resources needed to re- 
place the capital at present. Either method can be used, de- 
pending upon the purpose of the study. 

The main problem with this approach is in determining 
the method of measuring foregone earnings. Foregone earnings 
should be Included cts a cost, since a ptsrson continuing school 
Is losing income that would be earned If he were employed. 

However, there are problems Involved, such as how to 
deal with unemployment, and how to account for the Individual's 

19 

^Wilkinson, op. clt., pp. 9-10. 
^^Ibld. , pp. 10-16. 
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capabilities in determing what his Income would be tf he were 
working. There is also the problem of determining society's 
benefit from increased levels of education. Ail of the other 
costs, such as teachers' salaries, operation costs and inciden- 
tal expenses such as books or travel, are easily measured. 

21 

3* Discounted Value of Future Earnings —This method 
consists of discounting to the present the value of a person's 
lifetime earnings. The problem associated with this analysts 
lies in predlcitng the future earnings of the individual. Many 
structural parameters of employment could greatly affect the 
outcomes. Another problem Ues In determining what interest 
rate is to be used to discount future earnings. The higher 
the interest rate, the sjnaller the present value. As the in- 
terest rate plays such an important role, there is much dis- 
cussion as to which interest rate should be used. There are 
also some non-monetary gains attributable to education, and 
when a present value of future earnings is found, the analysis 

does not account for this and the benefit is biased downward. 

22 

4. Cost-Benefit Analysis —A cost-benefit analysis 
seems to be an appropriate tool to measure the worth of educa- 

^'ibid., pp. 16-25. 
22 

Burkehead, op. cit.; see also Charles S. Benson, The 
Economics of Publ ic Education (Cambridge, Massachusetts: 
Riverside Press, 1961). 
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tton programs. Although a very good measuring tool Fn theory, 
the appUcatton of beneftt-cost analysis to educational expen- 
ditures has several serious difficulties, namely: 

(a) Many of the benefits, especially those to society, 
and the consumption aspect of education to the Individual are 
not quantifiable. 

(b) The returns to educational Investment occur over 
a long period of time and can only be estimated very crudely, 
and with such a long spread In returns that, the question of 
which Interest rate ts appropriate becomes significant. 

(c) Although estimates of manpower requirements have 
given Indications as to th^ direction of educational spending, 
the relationship between skilled manpower and output Is com- 
plex and subject to qualification. 

23 

This type of analysis Is suggested by both Valzey and 
2k 

Burkehead. Burkehead concludes that benefit-cost analysts 
would be good for comparing similar projects, but not as good 
for measuring multipurpose projects. Valzey points out the 
many difficulties of using benefit-cost analysis, and concludes 
that using such an analysts will not answer the question of 
hov« much ought to be spent on education. 

23 

"^Valzey, op. cit., p. 457. 
2k 

Burkehead, op. cIt., pp. 8-10. 
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25 26 
The Economic Counc! I ^ uses an fnternal rate of return 

to measure the returns to soctety and individuals by areas of 
Canada, it is mentioned that the purpose of education is not 
solely an investment objective, and that the rate of return 
must be interpreted cautiously as it measures only the invest- 
ment aspect of education. However, there is also cultural de- 
velopment and equality of opportunity goals whi'ch must be ac- 
hieved. It is not mentioned how these two goals can be meas- 
ured. 

27 

5> The Hesidual Approach --This measurement technique 
is used to determine what part of increased output is attri- 
buted to increased input, and that amount which cannot be at- 
tributed to increased Input Is called the residual. One im- 
portant part of the residual Is education, as It Increased the 
quality of the woric force. 

The residual approach Is most often used as a surrogate 



25 

Economic Council of Canada, Design for Decision Malcing 
(An Application to Human Resources Policies) , Etghth Annual 
Review (Ottawa: Queen's Printer, 197U> pp* 205-213. 

26 

The internal rate of return is the Interest rate 
which equates benefits and costs. 

^^Wllkinson, op. cit., pp. 25-2?. 
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28 

educational productivity. Schultz measures economic growth 

between 1929 and 1957 for the United States. He concludes that, 

In the period 1929 to 1957f education contributed between 16.*^^ 

and 201 to economic growth. This supports Dennlson's claim 

29 ^ 

that education contributed about 1\% of economic growth. 

This method of calculating educational productivity Is 

criticized by Burkehead, because It Is Impossible to separate 

educational returns from other personal characteristics such 

as, sex, ability, background, and other sociological, psycho- 

31 

logical or environmental aspects. Benson agrees that educa- 
tion plays an Important role In Increasing the productivity 
of a nation, but concludes that education with respect to In- 
creasing productivity must rest Its case not on carefully 
tested hypotheses, but on general assumptions that the quality 

of school programs helps the economy In Its search for greater 

32 

efficiency. Wilkinson concludes that although these restd- 



28 

Theodore W. Schultz, The Economic Value of Education 
(New York: Columbia University Press, 1963), PP> <t2-<l6. 

^^Ibld., p. kk, 

^^Burkehead, op. cit., p. 6. 

Benson, op. cIt., pp. 3^^-351. 

Iklnson, op. cIt., pp. 22-27. 
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uals are an imperfect measure, the analysis has major contri- 
butions and research should continue along these lines to refine 
this technique. 

The conclusion that follows from the above discussion 
is that all the methods of calculating educational productivity 
have some problems of measurement) and the use of any one met- 
hod, although It would give some Indication of the productivity 
of education, would not be precise. 

It Is not feasible to use the residual approach In this 
study, as the system of accounts needed for the interlake Area 
is not aval lable. To measure the effects of greater amounts 
of education, this study uses a combination of two methods— 
the present value method and a net benefit calculation. The 
present value of future earnings and the present value of 
future costs are calculated; from this a net benefit ts det 
rived. 

Education in Area Development 

Educational expenditures have a twofold effect. The 
first is to create employment and Income for the area, and the 
second effect is to Increase a student's future earnings by 
increasing education levels, thereby aiding area development. 
The latter effect Is discussed In this section* 
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33 

The Economic Council of Canada discusses regional 
differences In educatton. It Is stated that the Incomes of 
people tend to be closely correlated to the extent of schooling. 
It is also mentioned that the rates of return on educational 
Investments compare favorably with other Investments. TweeteS^ 
concluded that, although short-run returns to educatton may be 
Insignificant, long-run expenditures are a worthwhile Invest- 
ment for alleviating rural poverty. 

in the Eighth Annual Review, rates of return to edu- 
cation are quantified. These rates of return are calculated 
for society, for Individuals, for high schools and for univer- 
sities. The rate of return for Individuals and society tends 
to be greater for high school students In the Atlantic pro- 
vtnces. Society's and tndtvldual 's returns from university 



"^"^Economic Council of Canada, Perspective 1975 , Sixth 
Annual Review (Ottawa: Queen's Printer, 1969) , p< 123. 

^ Luther 6. Tweeten, The Role of Education In Allevia- 
ting Rural Poverty . U.S. Department of Agriculture, Agriculture 
Economic Report No. \\\ (Washington, D.C: Government Printing 
Office, 1967). 

35 

Economic Council of Canada, Eighth Annual Review, 
pp. 205-213. 

^^Ibld., Chart 9-2, p. 209. 
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education were similar " all regions of Canada, although the 

Atlantic provinces now have the lowest returns. 

37 

In the Sixth Annual Review, ' quality measures of edu- 
cation such as student-teacher ratios, teacher qualifications, 
student retention rates, expenditures per student, and also 
various types of institutions, systems, programs, and curri- 
culums are discussed. In their analysis, the Economic Council 
evaluates the differences for 1966-67f and wrings out the 
variance between provinces. No conclusions are drawn for pol- 
icy recommendations from their evaluation, but they point out 
directions for further research. The Council also notes that 
variations within the province are not examined; but these 
differences could vary even more drastically than those among 
provinces. 

These variations within the province could be one rea- 

39 

son ^hy some areas are underdeveloped. Spitze concludes 
that underdeveloped areas are usually rural areas; one reason 



37 

Economic Council of Canada, Sixth Annual Review, 
pp. 132-136. 

^^Ibld., p. 210. 

^^R.E.F. Spitze, "Problems of Adequacy in Rural Human 
Resource Development Concepts and Accomplishments," Benefi ts 
and Burdens of Rural Development , ed. Iowa State Center for 
Agriculture and Economic Development (Ames, Iowa: Iowa State 
University Press, 1370). 
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for this !s that rural a''ea people are generally less know- 
ledgable of the various opportu-*Uies available than are urban 
people. Rural people, therefore, are at a disadvantage because 
they have a lower level of living and are relatively isolated 
from the larger public service facilities. Also, due to their 
isolation, rural people have much less accessibility to the 
communications media, which tn turn reduces the Icnowledge of 
occupational mobtUty. The lacic of response to l<nov;ledge of 
occupational mobility may be caused by the Icrge amo* it of 
assets the farmer has, which limits his exit from this type 
of employment. 

Not only are the rural people at a disadvantage Ut 
terms of knowledge of available opportunities, but they may 
have an inferior educational position because lower incomes 
permit fewer expenditures and savings. Lower labor returns 
are likely to be more common in rural areas. 

As well as having lower incomes, rural areas must pay 
higher costs for educating their youth than do urban people. 
These increased cdsts, due to transportation, smaller unft 
sizes, and an increastng range of courses, are placing great 
burdens on the rural people. 

in Manitoba, the Foundation Program redistributes 
revenues to rural areas. The Foundation Program pays approxi- 
mately 75% of total cost with the local school division paying 
25% » 
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it follows from Spitze's conclusion that one method of 
alleviating rural poverty would be to provide better educa- 
tional facilities at a cost which can be borne by the rurat 
areas. This would mea:. boms type of redistribution from urban 
areas to rural areas, thereby helping remove the Isolation bar- 
rier of rural people. 

The question that is of ton aslced is whether low Incomes 
caus<3 poor education or whether It Is because of poor education 
that Inccmes of these people are loiyr. Some authors contend 
that it is the family baclcKound that has cne greatc*' effect 
on educational achievement, and the method of breaking this 
vicious circle Is to alleviate the economic and social diffi- 
culties of the families. For example. In a report to the 
President of the United States on minority groups, it was con- 
cluded that the student's bauicground was the Important vari- 
able in education achievement. It was stated thus: 

This Is nol to say, of course, tiiat schools 
have no effect, but rather that what effects they 
do have are higi.iy correlated with the Individual 
student's baci^ground, and with the educational 
baclcground of the student body In the school; 
that is, the effects appear to arise not prin- 
cipally from factors thof the school system 
- controls, bi't from factors outside the school 
proper. The stimulus arising from variables 
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Independent of the student background factors 
appears to be a weak one.^' 

Sexton's study of an urban area concluded that much 
of the reason for poor academic achievement was due to the 
lack of proper fad U ties (not only educatlondl facilities, 
but recreational and cultural ones as well) In the ghet'.o areas. 
It wa^ thought that alleviating the social and economic prob- 
lems of the area would likely help In lessening the discrep- 
ancy tetween the more and less affluent parts of the city. If 
you decrease the ghetto peoples' plight by Increasing their 
Incomes and Improving social conditions of the area, this will 
raise these peoples' educational achievements, thereby helping 
the children escape the ghetto. 

Many of the social problems of the ghettos In large 
cities cannot be generalized to tha poor rural areas, but one 
Important factor Is common to both, and that Is Income. Rais- 
ing people's income In both areas Is one step towards breaking 
the vicious circle In which low-incoine people tend to have low 
educational achievement, and that low achievers become low- 
lncor.ie people In the next generation. 

James S. Coleman et al.. Equality of Educational Opp- 
ortunity ; Report of a Survey, submitted to the President and 
Congress under Sec. k02 of the Civil Rights Act of 1964, by the 
National Center for Educational Statistics (Washington, D.C.: 
Government Printing Office, 19^6), p. 312. 
42 

Patricia Cayo^Sexton, Education and Income (New York: 
Viking Press, Inc., 1966). — — ^— — 
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MODEL FORMULATION 

The regression equatton results test the hypothesis that 
aspirations (measured In this study by a surrogate: income of 
the parents averaged over each town) and/or the quality of a 
school wl' 1 encourage students to remain In school for a longer 
time. The dropout rate Is the dependent variable In the study. 
Aspirations, three quality measures, and the f/actlcn of the 
high sdhool population which Is of indU- or Metis descent are 
the Independent variables. The quality variables are teachers' 
salaries (a surrogate for teacher quel If Icat Ions) and a ranking 
of courses and extra-curricular activities available at each 
high school . 

In this section, three methods of analysis are consid- 
ered. The regression equation Is discussed with respect to 
the sU Independent variables. The Input-output table and the 
present value equation? are set forth and some of the problems 
associated with their formulation are discussed. 

Regression Equatio n 

in this study, dropout rates are considered to te a 
link between the quality of education, social and economic 
variables, and the future earnings of students. Dropout rates 
are also a type of productivity measure. In that the objective 

^ OOoi 
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of schools is to develop student abilities, thereby maktng 
the students better employees. If an increase in the quality 
of education makes a student remain In school for a longer 
period of time, then he will likely be a more employable per- 
son. It is assumed that greater amounts of education equip 
students to do better work. Therefore, it can be said that the 
dropout rate is a measure of the education system's productivity. 

One factor which affects dropout rates is the income of 
the parents. A study dealing with this factor was conducted 
in the United States; it showed that in large urban centers 
dropout rates and income clnss tend to be closely related. 
Lower Income people generally have poorer facilities, more 
poorly qualified teachers, over-crowded schools, fewer recrea- 
tion areas. Lower income people have a worse educational and 
social environment, and this put«s their children In an inferior 
position of learning from an early stage. Therefore, these 
students tend to fall further behind the students of higher 
Income families. It would seem that these students tend to 
give up, that is, they lose their aspirations. The applica- 
bility of these results is not mentioned in this study, but It 
would seem that these differences may also occur between urban 

Patricia Cayo Sexton, Education and Income (New York; 
Viking Press, Inc., I966). 
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and rural populations. 

The conclusions arrived at by Guest lend support to a 
study by Siemens and Jackson, ^ which deals with the fulfill- 
ment of student aspirations— the higher the student's aspira- 
tions, the greater the chance that the student will fulfill 
his aspirations. Guest's study found that of the i7% aspiring 
to go to university, only 39% withdrew. Comparing the four 
courses offered, we can see that withdrawals Increase as aspira- 
tions decrease. Withdrawals from the university entrance course 
are 6.31* general course dropouts totalled and Industrial 

and commercial courses withdrawals are 2k*k% and 26.6% respec- 
tively. 

As mentioned earlier, the study by Siemens and Jackson 
supports the conclusions that the higher the aspirations the 
better the chance of fulfilling one's aspirations. Comparing 
percentages of fulfillment by various levels It 1^: found that: 

Harry H. Guest, A Study of Student Withdrawals From 
Schools in the Winnipeg School Division No. 1 ([Winnipeg, 
Manitoba]: n.n., 1968}. 

k5 

Leonard B. Siemens and Winston J. E. Jackson, Edu- 
cational Plans and Their Fulfillment; A Study of Selected High 
School Students In Manitoba CWInnipeq. Manitoba; The Faculty 
of Agriculture and Home Economics, University of Manitoba, 
1965). 
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of those pUnntng on university 
entrance 



62% enrolled 



of those planning on teacher 
training or nursing 



58% enrolled 



of those planning on business 
or technical training 



35% enrolled 



This study also found other variables related to fulfill- 
ment of aspirations. It Is found that more Protestants tend 
to fulfill their aspirations compared to Catholics. The study 
shows that 53% of the Protestants and 29^ of the Catholics ful- 
filled their plans, (t Is also found that ethnic origin Is a 

46 

significant factor. 

The author suggests four main reasons for non-fulfill- 
ment, namely: 

1. The student's Innate ablllty—KQ. 

2. The financing of an extended period of training. 

3. The motivation of the student. 

4. The social acceptance of such training by the 
student's elders and pee.s. 

One of the two reasons for non-fullmsnt Is student mo-* 
tlvatlon or aspiration. Two studies completed on lanttoba 

46 

It Is interesting to note that socio-economic status 
was not related to ^sast high school plan fulfillment, although 
It was significantly related to student aspirations. 



Herns te In, "l.g. The Atlantic Monthly. September, 1971, p. 55. 




45 



high school students, one deaHng wfth schooHt^elated factors 
whfle the second deals wtth family- re la ted factors determtned 
the effects on, or relattonshlp to, student aspirations. 

For the relationship of school -related factors and as- 
pirations, eight variables are tested and the conclusions are: 

1. There Is a variation between rural and urban youth 
aspirations, with urban youth having higher aspirations. 

2. There Is no consistent relationship between aspira- 
tions and the distance from the school or the number of schools 
attended. 

3. Generally (e^ccept for low S.E.S.^^), the higher the 
I.Q. , the greater the aspirations. 

4. High school examination grades are most consistently 
related to aspiration levels— especial ly for Grade IX students. 

5. For the low S.E.S. group, the more teacher encourage- 
ment, the higher the aspiration. 

48 

Dennis P. Forcese and Leonard B. Siemens, School - 
Related Factors and the Aspiration Levels of Manitoba Senior 
High Schoo l Students (Winnipeg. Manffoba! Thu Farnit-y ^.f Agrt- 
culture and Home Economics, University of Manitoba, I965); see 
also Leonard B. Siemens, The Influence of Selected Family Fac- 
tors on E ducational and Occupational Aspiration Levels of HTgh 
School Boy s and Girls CWlnntpeq. Manitoba; The Faculty of AgrU 
culture and Home Economics, University of Manitoba, I965). 

49 

S.E.S. Is socio-economic status. 
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6. For mtdd]e and upper S.E.S. groups, the greater the 
extra-currtcular acttvtttes, the higher the asptrattons. 

For the famtly related factors » the conclusions are that 
educational and occupational aspirations for boys and girls are 
related to the following variables: 

1. Socio-economic status of the parents. 

2. The occupational status of the father. 

3. The level of the father's (and mother's) educational 
achievement for boys and only the father's educational achieve- 
ment for girls. 

k. The strength of both the father's and mother's en- 
couragement. 

It was found that the religious background of the boys 
Influenced aspiration levels, and also that boys In towns with 
a population less than 500 have higher aspiration levels than 
those in towns with a p pulatlon from 500-2500. For gtrls, 
the larger the town, the greater the aspiration. 

An attempt was made to directly Incorporate aspirations 
as a variable in the analysis. Data are available showing the 
aspiration level of students In the Interlake Area tn 1964 
from a study conducted by Siemens. There are two reasons 
for not completing thr$ specification of the regression equa- 
tion. 

^^Slemens, op. clt. 
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). The dropout rates for \SSk are to be computed using 
the Department of Education records. This Is to be accomplished 
by determining whether a student Is promoted from the grade he 
was registered for In the spring term to the next grade In the 
^^all terra. This Is not an accurate method as It did not account 
for the students transferring In or out of schools during the 
summer months. 

2. The asptratton of students In the Interlake Area did 
not include Selkirk In the 1964 study. Selkirk Is expected to 
be a significant part of the interlake Area as delineated for 
the purpose of the Interlake study, and If possible tt should 
be Included. 

Aspirations are a very Important variable In the equa- 
tion as they represent much of the home environment of the stu- 
dent. As this study uses secondary source data, It Is Imposs- 
ible to use aspirations as a variable. For each town, the 
average Income of the town Is used as a surrogate.^' 

Hypotheses 

Income Is needed as a variable because It represents 
51 

A correlation between the S.E.S. scale and Incomes Is 
given In a study by Molgat to Indicate that Income Is a surro- 
gate for aspirations. See P. Molgat, "Education In Area Econ- 
omic Development" (unpublished Master's dissertation. Univer- 
sity of Manitoba, 1971) . Appendix A. 
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much of the attitudes towards school which are derived from 
the home environment. As was found in Siemen's study, the high- 
er the S.E.S. level, the higher the aspiration, so this would 
Indicate that high schools in more affluent towns would tend 
to have lower droput rates. Higher S.E.S. people tend to en- 
courage their children to obtain more education and are also 
financially capable of helping their children to go through 
school. Therefore, it Is hypothesized that the higher the 
average town income, the lower the dropout rates. 

It can be argued that the income variable must affect 

the dropout rates and not vice versa, as a student who drops 

S3 

out of school would not affect his parents' Income. if this 
statement Is generalized to the town, the dropouts of a high 
school cannot increase the average income of the people In the 
town. Dropping out of school may affect the future Income of 
that student, as well as his children's aspirations, but the 
relationship cannot be reversed. It is therefore justified 
to regress dropout rates upon the Income variable. 

52 

A student aspiration variable was used In a study 
carried out by the Economic Council, Design for Decision 
Mal<ing« An Application to Human Resources Policies . Eighth 
Annual Review (Ottawa: Queen's Printer, 1971), p. 20k, 

53 

This Is assuming that the student who drops out of 
school does not give his parents his Income. Disposal Income 
of parents may change, but not their net Income. 
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There are three variables used to measure the qualtty 
of schools. In all three cases, some type of measure had to 
be found to represent quality In a numerical sense. For tea- 
cher qualifications, the salaries of the teachers are used.^'' 
Both of the other variables, namely, courses available at the 
school and extra-curricular activities, are measured using a 
scale to represent respective amounts of each variable avail- 
able at high schools. It Is hypothesized that the higher the 
wage, the better the teacher, the more Interesting and appeal- 
ing the subject matter will be, and the more the teacher will 
likely encourage the student. This raises the aspirations of 
the student, as was shown in Slemen's study. For the other 
two quality variables. It Is hypothesized that the greater the 
range of courses offered, the more chance that the student will 
find a suitable course and will therefore tend to remain tn 
school for a longer time. The same holds true for extra-curri- 
cular activities, which should hold the student's interest and 
make him feel a part of the school atmosphere, which In turn 
should encourage the student to stay tn school .^^ 



54 

Salaries are not an Ideal measure, but there Is no 
other available standard. A primary source could be developed 
by having students and supervisors rate teachers' abilities, 
but only secondary source data are being used In this study. 

^^Forcese and Siemens, op. cit., pp. I8-19> 

^-Similar variables to these three are used In the study 
by the Economic Council, op. cit., p. 204. 
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The fifth variable, the percentage of the high school 

student population which are of Indian or Metis descent, Is 

used because It is felt that Indian and Metis people tend to 

have lower aspirations than other nationalities. This Is due 

57 

to the social environment In which they live. It Is hypothe- 
sized that the higher the percentage of high school students 
of Indian and Metis descent, the higher the dropout rate* 

The size of school, a sixth variable used. Is hypothe- 
sized to vary inversely wtth dropout, that is, that the larger 
the school , the lower the dropout rate. The reason for this 
is that larger schools have more facilities and it should be 

easier for a student to find the combination of courses which 
58 

he prefers. 

The above hypotheses are summarized in Table 4. The 

• 59 
algebraic representation for Table k is stated as follows: 

X, « b^ - b, - b^ X3 -b^ x^ - b^ X5 + b^ Xg - bg x^ (1 ) 

Where: X. » dropout rates— measured by the number of dropouts 
divided by the size of the school; 

X2 average income of each town —measured in dollars; 



^^It Is felt that this variable is particular to this 
area and should be included In the analysis. 

' A study by Jesse Burkehead, Public School Finance , 
Economics and Politics (Syracuse, New York: Syracuse University 
Press, 1964}, p. 62, uses size as an Independent variable. The 
dependent variable was expenditure per pupil. 

^^The source of thedata and the method used to compile 
the data are discussed in the following section. 
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Table ki Summary of Hypotheses 



Variable 
Number 



""6 



Average town tncome 



Teachers' average 
salary by town 

Courses available 



Extra-curricular 
activities 

Percentage of high 
school students of 
Indian or Metis 
descent 

Size of school 



The higher the average town 
Income, the lower the dropout 
rate. 

The higher the teachers' av- 
erage salary, the lower the 
dropout rate. 

The greater number of course 
options, the lower the drop- 
out rate. 

The greater the number of 
extra-curricular activities, 
the lower the dropout rate. 
The greater the percentage 
of Indian and Metis students 
In a high school, the greater 
the dropout rate. 

The larger the school, the 
lower the dropout rate. 
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» average teachers' salartes'-measured in dollars; 

X. » courses available at each high school --measured 
using a scale from 0-4; 

Xc « extra-curricular activities available at each 
^ high school --measured by a scale where each extra- 
curricular activity is equal to .1; 

K, percentage of the high school population who are 
of Indian or Metis descent— measured ?n percentage; 
and 

Xy » size of the high school --measured by the number of 
students. 

Input-Output Table^ ^ 

Previous studies have used input-output tables as a 

61 

tool to measure the effects of expenditures on a defined area. 

In this study, the input-output table formulated for the Inter- 
62 

lake Area of Manitoba is used to determine the effects of 



^^A discussion of the data may be found in the following 
section of this study. 

61 

H.B. Chenery, ••Development Policies for Southern 
Italy," Regional Analysis , ed. L. Needleman (Great Britain: 
The Chaucer Press, 1368); see also William H. Miernyk, Impact 
of the Space Program on a. Local Economy (Parsons, West Virginia: 
McClaIn Printing Co., 1967). 

62 

This table is taken fr(^ James A. MacMillan and Chang- 
Mei Lu, ••Regional Development Planning and Evaluation: An impact 
Analysis of Manitoba's interlake Area Development Plan,^' Re- 
search Bulletin (Winnipeg, Manitoba: Department of Agricultural 
Economics, University of Manitoba, 1971) i pp. 42-45. 
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educational e^cpendltures on the area. As the formulation ^ of 
the Input-output table Is not Included In this study, a brief 
discussion of its features and problems are presented. 

An Input-output table Is used "to show how the output 
of each Industry Is distributed among other Industries and 
sectors of the economy. it also gives the relationship be- 
tween Inputs of various Industries. The input-output relation- 
ships make up the processing sectors of the table. Along with 
this part of the table, there are the payment sectors which 
consist of gross Inventory depletion. Imports, payments to 
governments, depreciation allowances and households. There 
Is also the final demand sector, which Is autonomous from the 
rest of the table, and this Is the sector In which changes 
occur which have effects throughout the rest of the table. 
Changes which occur will have an effect on gross output; which 

^^For the Information and appraisal of Input-output 
models see Hugh 0. Nourse, Regional Economics (Toronto: McGraw- 
Hill, 1968), Ch. 6; see also CM. Tlebout, "Regional and Inter- 
regional Input-Output Models: An Appraisal," Regional Analysis . 
ed. L. Needleman (Great Britain: The Chaucer Press, p*86. 

^^Wllllam H. Mlernyk, The Elements of Input-Output 
Analysis (Parsons, West Virginia: Random House, Inc., 1965), 
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Is a measure of the total value of each Industry's output. 

There are many problems Involved in formulating an 
Input-output table. Some of these problems are: (1) the de- 
lineation of the Industries— which ones should or should net 
be aggregated, and (2) the units of measurement to be used are 
of three types— the direct and Indirect method at producer's 

prices and the indirect method at purchaser's prices. Each 

66 

method has its good and bad points. There are also many 

problems associateu with data collection and classification.^^ 

The impact of education expenditures on area business 

68 

is calculated as follows: 

x" - (I - T*)"' Ed 

Where: X^^ • vector showing the change In area sales daa to 
educational expenditures; 

I « identity matrix; 



The reference for this section is Hiernylc, Ibid., 
pp. 11-14. Output in the tnterlake table is measured in terms 
of sales. 

^®For further discussion of this point, see Richard 
Stone, Input-Output and National Accounts (Paris: Organ tzat ton 
for Economic Cooperation and Development, 1361), pp. 48-51. 

^^For further discussion of these points see both the 
aforementioned books by Stone, pp. 33-46, and Miernyk, pp. 8-16. 

68 

The model used is outlined in greater detail in James 
A. MacMillan and Chang-met Lu, "Regional Development Planning 
and Evaluation: An Impact Analysis of Manitoba's tnterlalce Area 
Development Plan," pp. 42-45. 
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T* » Input-output coefftctent matrix with households 
included; and 

Ed <■ vector of educational expenditures by sector. 

The employment created by the educational expenditure 

is calculated by multiplying the vector showing the change tn 

Ed 69 
area business sales, X , by a diagonal matrix of coefficients: 

Y « Ed (Emp) 

Where: Y » employment created by etucatton expenditures; and 

Emp ■ diagonal matrix of <"ip1ovment coefficient (number 
of full-time emoloy^^ equivalents per $1,000 
sales by sector) . 

Present Value Equations^ ^ 

It is hypothesized that if a student remains in school 
and successfully completes a higher education level, then net 
benefits measured in terms of future earnings will increase. 
If it is assumed that the difference In incomes of people at 
various education levels is extended over the remainder of 
their working lives, then these future benefits are measured 
in terms of the present value. 



^The derivation of the procedures for calculating the 
employment effects are elaborated in James A. MacNillan and 
Change-mei Lu, "Area Manpower Planning: Projections and Impact 
ftodels/' Research Bulletin (Winnipeg, Manitoba: Department of 
Agr! cultural Economics, University of Manitoba). 

^^Data needed for the equations are discussed tn the 
fol lowing section. 
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it is necessary for the benefits to accrue for more than 
one year to determine thetr stability. Also, working Itfe 
tables are not available for the interlal^e Area; therefore, it 
must be assumed that working Ufe tables for the prairie region 
developed from the 1961 Census are relevant. The present value 
of the benefits are "then measured as follows:^' 

Where: PVB^ a the present value of benefits accruing to the 
^ k*" Individual; 

a the. benefit accuring to the k individual; 

N » the mean expectation of the working life of the 
kth individual of age;72 and 

r a selected rate of Interest. 

To determine the present value of the costs of education, 

the following formula is used: 

PVC^ - ^1 + £2 ^* . . . . + ^n (3) 

17? W7f — n 



James A. NacMillan, Leo A. Bernat, and John J. Flagler, 
"Benefits and Costs of Manpower Services In the Interlake Rural 
Development Area," Research Bulletin (Winnipeg, Manitoba: De- 
partment of Agricultural Economics, University of Manitoba) , p. 42. 

72 

Working life tables are available for the prairie 
region based on the 1961 Census; see Frank T. Denton and Sylvia 
Ostry, Working Lif e Tables for Canadian Males (Ottawa: (Queen's 
Printer, 1969). 

73 

David G. Qulrln, The Capital Expenditure Decision 
(Homewood, Illinois: Richard D. Irwin inc., 1967), p> 6. 
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Where: PVC,^ ■ present value of the costs of the k Indtvldual; 

C ■ cost of the tndtvtduaPs education from year 1 
to n; and 

r a selected rate of interest* 

This formula is used because C^, the cost to the Indi- 
vidual, changes over time due to changing opportunity costs 

as his education progresses. The costs in this model include 

7k 

the opportunity costs of the student, which is measured by 
the average salary for each grade level and the cost of the 
individual's education. 

Particular assumptions needed for the application of 
the above model to the benefits and costs of educdtton tn the 
Interlake are: 

1. Because social benefits and costs are extremely 
difficult (if not impossible) to measure, they are assumed to 
be equal . 

2. The benefits and costs to the parents are assumed 
to be equal . 

74 

This is assuming that a student dropping out of high 
school will definitely get a Job. 

^Vhis figure is btased downward as the interlake is 
a depressed area and wages could be htgher Tf the average 
wage for Manitoba was used for each level of education attained. 
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3* It is assumed that the average amount of university 

training ts two years. There are 759 people in the interlake 

who have some university education and only 277 who have a de- 
76 

gree. 

k» it is assumed that the cost of tuition and bool(S Is 

paid by each university student's summer earnlngu, that ls» 

77 

$500 of costs per year. ' 

5* For the lower income bracket (below ($1,500) and 
the upper income bracket (above $9>000), average Incomes for 
that bracket stated In The Interlake Fact, income Data Supple- 
ment are assumed to be equal for each education level. For 
the intermediate brackets, the average of the income bracket 
is usedJ^ 



Charles F. Framingham, James A. MacNIIIan and Davtd 
J. Sandell, The lnterlal<s Fact Digest (Winnipeg: Hlghnell 
Printing Ltd., 1968), pp. 55-57. 

77 

"W. Lee Hansen and Burton A. Welsbrod, A Ne'v Approach 
to Higher Education Finance (Madison, Wisconsin: The Unlver- 
sity of Wisconsin, 1970), p. U. The $500 figure was arbit- 
rarily chosen. 

78 

Taken from Charles F. Framlngham, James A. HacMlllan, 
and David J. Sandell, The Interlake Fact, Income Data Supple- 
ment (Winnipeg: Hlghnell Printing Ltd., 1968), p. 2. 
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6. To calculate the present value of benefits for Sel- 
kirk, the St. Andrew's urban Income distribution by education 
levels Is used. The St. Andrew's urban classification Includes 
Selkirk and Winnipeg Beach. 

7* It Is assumed that an Interest rate of 6% Is appro- 
priate for discounting future earnings. 

79 

"^Ibld., p. 32. The reason for using Selkirk Is to 
compare the net benefits for the overage of the Interlake 
Area and the higher tncome urban center tn the tnterlake Area. 
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THE DATA 

In this sectton, the data collection and computational 
techniques for edch of the three methods of analyst'^ used In 
the model are discussed. 

Regression Data 

The data described In this chapter consists of the data 
necessary for the derivation of the regression equation, the 
method of analyzing the area's education expenditures for use 
In the Input-output .table, and the data necessary to calculate 
the present-value of benefits and costs attributable to higher 
levels of education* 

There are fourteen high schools located throughout the 
interlake Area. Data for the Gypsumvllle High School are not 
available, therfore, there are thirteen observations for each 
variable in the regression equation (Table 1). The regression 
equation consists of one dependent and six Independent variables 
which have previously been Identified. Each of the seven var- 
iables are discussed with regards to Its source and Its method 
of computation. 

Variable (dropout rate) was obtained from the Depart- 
ment of Education who compiled tables which Included dropouts 
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80 81 
from all schools In Manitoba. The table classified dropouts 

by school and grade and dropouts are extracted for Grades IX to 

Xil inclusive. The total number of dropouts is divided by the 

school size to obtain the dropout rate. 

The data source for variable x. (average town InGOffle) 

82 2 

is The (nterlake Fact Digest . For each town, the rural farm, 
rural non-farm and urban categories are used to obtain a 
weighted income figure which represents not only the urban com- 
munity, but the rural area as well, because studonts come from 
both the urban and rural areas. In instances where towns have 
a high school, but where the town is not sufficiently lar^e 
to be classified as an urban community, the weighted averages 
of the rural farm and rural non-farm categories are used. 



80 

Tables compiled by the Department of Education, Table 
V, School Dropouts by School, and Grade, Manitoba. September 1, 
19S8-June 30, 19^3. Unpublished data from the Director of Research. 



81 

Ibid. Dropouts are defined as "...any Individual who 
being reported in a prescribed program of studies In a Mantloba 
school in September, 19^8, terminates his school I ng without 
completing the required work. This definition excludes Indivi- 
duals who cannot continue because of physical injury, illness 
or death " The rate was adjusted to exclude students moving in 
or out or the area but does not include students dropping out 
du ing the summer period. 

82 

Framingham, MacMillan, and Sandell , The I nterlake Fact 

Digest . 
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Variable (teachers' average salary by town) Is obtained 
from the Department of Education records of teachers' salaries 
for 1968-69. The teachers' salaries of each high school are 
extracted from the records, summed, and divided by the total 
number of teachers to obtain the teachers' average salary. 

The fourth variable, x^^ (courses available at each high 
school), is obtained by telephoning each high school principal 
and inquiring about the curriculum offered at that high school. 
To measure the relative differences between high schools, an 
arbitrary scale is used. The number zero is assigned to any 
high school that taught only the university entrance courses. 
If the high school taught one of the available course options ' 
It received the number one. If the high school taught two 
options, then It received the number two, etc. The five avail- 
able alternatives are: the general course, the commercial 
course, the Industrial course, the vocational course, and the 
university entrance course. 

To compute variable (extra-curricular activities 
available at each high school), each principal Is asked for 
a list of the extra-curricular activities avaHable at the high 
school. Each activity was arbitrarily assigned the number of 
.1. For example, a school with four extra-curricular activities 
has a value of ,k assigned for that observation (see Appendix). 
Variable Xg (percentage of the high school population 
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who are of Indian or Metts descent) ts obtained by asking each 
pr'ncipal the approximate number of students in that high school 
who are of Indian or Metis descent. This number is divided 
by the total size of the high school and multiplied by 100 to 
obtain the percent of Indian and Metts students tn that high 
school . 

The data source for variable Xy (size of the high school) 
is the Department of Education records. A simple addition of 
the enrolments of Grade iX to Grade XII inclusive for each 
high school yields the necessary figure. 

Input-Output Data 

The government final demand sector contains expenditures 
made by the education sector. To determine the effects of 
educational expenditures on the Interlake Area, the education 
expenditures are separated from the rest of the government ex~ 
penditures. 

To obtain this data, each school division office is 
surveyed to obtain the expenditures for the calendar year 
1968. The data available at the school division office in- 
cludes expenditures made outside the Interlake Are?. To sep- 
arate these expenditures from those made in the Interlake Area, 
each secretary-treasurer ts asked to give an estimate of the 
amount which is spent in the area. This same procedure is 
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used for each school division in the inter lake. 

Each expenditure ts classified Into one of the seventeen 

84 

Industrial sectors or the household sector. The expenditure 
for each sector are summed over all the school divisions to 
obtain the final demand vector of educational expenditures. 

Present Value Equations 

To calculate the present value of benefits attributable 
to education, three variables are calculated to solve the pre- 
sent value equation. These variables are: 

- the benefit accruing to the k^^ Individual. 

n ■ the mean expectation of the working life of 
^ the kth Individual of age x. 

- student's opportunity cost 
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One school division, White Horse Plains, was not 
totally Inside the Interlake Area. To estimate the amount 
spent In the Interlake, the above method of obtaining expen- 
ditures was used, then a ratio of the number of students In 
the interlake Area attending schools In the White Horse Plains 
School Division was divided by the total number of students 
■ In the White Hor<te Plains School Division. This ratio was 
applied to each industrial sector. 

Sk 

It is assumed that the teachers live \ the Interlake 
Area and spend their wages there. 

^^See Table 2. 
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To calculate B|^, the mean salary is calculated for per- 
sons wtth the education levels Grades 7-S, 9-10, 11-12, and 
university. Two Bj^'s are calculated, one for the Interlace 
and one for Selkirk. The necessary data are extracted from 
The Inter lake Fact. Income Data Supplement . 

To calculate the nx^an income, the number of households 
in each "Household Income Distribution" section is multiplied 
by the median income of each section. These products are 
summed for each education level, then divided by the total 
number of households In each respective education level, (see 
sheet). 

The other variable which needs to be calculated to 
solve the equation is n^. To compute n^, the approximate age 
of students at each education level is estimated, then working 
life tables are used to obtain the mean expected working life 
of the individual. Substituting these two variables into the 
equation along with a selected rate of interest determines 
the present value of benefits. 

For determining the present value of costs, the same 
rate of interest as above Is used and the only other variable 

86 

Framingham, MacMillan, and Sandell, op. cit.. Table 
2IC, p. 2, for the pertatntng to the Interlake region, and 
Table 21C, p. 32, for the pertatnini to Selkirk. 
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required is the opportunity cost of the student, C|^. The opp- 
ortunity cost used Is the average Income of the Interlake or 
Selkirk for the education level below the one being calculated. 
For example, the opportunity cost of a student at the education 
level 11-12 Is the benefits of the education level 9-10. Sub- 
stituting the cost and the Interest rate Into the equation 
yields the present value of costs. To obtain net benefits, 
the present value of cost$ are subtracted from the present 
value of ' ^nefits. 

The data which has been discussed Is used to quantify 
the three methods of analysis used In the model. 
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ENPtRlCAL RESULTS 

In the previous section, the model has been dtscussed, 
and the data needed to quantify tt has been presented, in this 
section, the enptrtcal results are presented and dtscussed. 

Regression Equation 

Regression results for the first equation showed that 
all regression coefficients are not statistically stgnlf leant 
at the S% level, that Ii>, the null hypothesis that the beta 
values are equal to zero could not be refuted. The reason for 
this occurence Is that the Selkirk observation had a corres- 
ponding higher dropout rate than expected and, therefore, 
tended to resuU in large error terms which would give a poor 
fit to the regression line. Selkirk Is therefore dropped from 
the sample. It Is an urban centre of 10,000 people, which Is 
much larger thaii the next largest town. It was thought that 
due to the size of Its high school (1,256 students), students 
may tend to drop out In greater numbers because of the loss 
of Identity associated wtth a larger school. 

The St. Laurent observation has one variable which 
gives the equation much variance. The percentage of tndtan 
and Metis students In the high school Is 50%, while the next 
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largest percentage is 10^. The St. Laurent observation Is also 
dropped. 

A second regression equation Is run with Selkirk and 
St. Laurent omitted, thereby reducing the number of observa- 
tions to eleven. The result of this equation Is:^^ 

» .326890 - .00001 Ix^ - .OOOOlSx^ - .03l695x^* - .OijlSSSx^ 
(.165061) (.000016) (.0000.16) (.01U81) (.023095) 

(^♦) 

- .798329xg* + .000228x^* « .904 

(.301398) (.000110) 

The hypotheses for variables (average town income) 
and x^ (teachers' average salary by town) are not supported^ 
For variables x^ (courses available) and x^ (extra-currlculur 
activities), the hypotheses are supported at the 5% and 10% 
levels, respectively. For variables x^ (percentage of high 
school population of Indian or Metis descent) and x^ (size 
of school )j the hypotheses are not supported, because both 
variables have the wrong sign. The constant In the equation, 

87 

Level of significance (one-tailed t-test) ; ^—5% 
and The bracketed numbers below the regression co- 

efficients are the standard errors of the regression co- 
efficients. 
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which represents the value of the dependent variable adjusted 
for all the Inderandent variables, was not significant. 

As mentioned above, the size of school may affe*: the 
dropout rate in a positive way; therefore, the hypothesis could 
be that size of schol and dropout rates are related In a posi- 
tive way. VarlalJle (percentage of high school population 
of Indian or Metis descent) also did not have the hypothesized 
sign. This Is not too surprising as it Is very difficult for 
a principal to determine which of his students are of Indian 
and Metis descent. It is pointed out by several principals 
that the tndian and Metis students In the high school do not 
usually dropout,as roost of them who are going to drop out have 
done so by the time they reach high school. The hypothesis 
is likely incorrect; the greater the percentage of Indian and 
Metis students In the high school, the lower the dropout rate. 

The correlation coefficient between variables X2 (av- 
erage town income) and (teachers' average salary by town) 
has a value of .78. (Table 5). The level of rorrelatlon at 
which mul ticol 1 ineari ty becomes a problem Is not known, be- 
cause the magnitude of biases created by mul ticol 1 1 near I ty Is 
not known. Farrar and <alauber state that ". . . An admittedly 
aroltrary rule of thumb Is established to constrain simple 
correlations between explanatory variables to be sillier th&fi. 
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say r s .8 or .9." if this arbitrary rule of thumb Is 
plled to the analysts In this study, then multlcolltneartty 
in this instance Is not a problem. 

Mul ticol 1 inearity in regression equations varies with 
the sample size. ^ Examining the results of this study in the 
light of the above statement, it can be argued that the high 
mul ticol I inearity between the variables may be due to the size 
of the sample. 

Christ also states that mul ticol 1 Ineartty ts not a prob- 
lem if the use of the regression equation is for forecasting 
purposes. This is true If It is assumed that the relation- 
ship existing between the two variables stays the same for the 

91 

forecasting period. 
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Donald E. Farrar and Robert R. Glauber, "Multlcol I in- 
earity in Regression Analysis: The Problem Revisited," Reading 
in Econometric Theory , eds. M.M. Dowl ing and F.R. Glahe 
(Boulder, Colorado: Colorado Associated University Press, 1970), 
p. 208. 

^^Carl F. Christ, Econometric Modelsand Methods . (New 
York: John Wiley and Sons Inc. , 1967) , p. 389. ' ~ 

^^Ibid., p. 389. 

■' Table 5 contains correlation coefficients for the 
variables used in the regression equation. 
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it is stated in the opening paragraph of the study that 
the purpose of the study is to give policymakers some insight 
into the areas of education where expenditures are the most 
productive. This implies that the model is explanatory, sug- 
gesting in turn that mul ticol I inearity is not desirable. As 
there Is no way of quantifying the effects of mul ticol linearity 
except by trial and error, an alternate form of the regression 
is used to determine the effects that multicol 1 tnearity h«s 
on equation (4). When X2 (average town Income) is deleted, 
the result of the equation is: 

Xj = .320520* - .000024xj* - .0286l6x^'V - .032909^^ - 
(.090136) (.000010) (.010081) (.018304) 
.655841 xg* + .000l85xy* « .892 (5) 

(.212832) (.000087) ^ 

Variables x^ (teachers' average salary by town), x^ 
(courses available) ,Xg (percentage of the high school popula- 
tion of Indian or Metis descent) and x^ (size of school) are 
ail significant at the 5% level. Variable x^ (extra-curricular 
activities available) is significant at the \0% level. The 
constant is significant at the 5^ level. 

When x^ (teachers' average salary by town) is deleted, 
the result of the equation ts: 
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X, - .296824** - .000022^2* - »037kZ-/x^** - .053773x5* - 
(.072023) (.000010) (.000312) (.018469) 
.940102xg** + .000268x^* - .885 (6) 

(.250675) (.000099) 

Variables x^ (average town tncome) , x^ (extra-currtcular 
activities) and x^ (size of school) are significant at the 5% 
level. Variab.es x^^ (courses available) and x^ (percentage 
of the high school population of Indian or Metis descent) are 
significant at the 1^ level. The constant Is also significant 
at the \% level. 

I t can be argued that the correlation of .78 Is suffi- 
ciently large In this Instance to substantially bias the value 
of the t- values of variables X2 (average town Income) and x^ 
(teachers' average salary). Equation (6) had higher t-values, 
therefore It would be the better explanatory equation. 

The usefulness of the regression results is that It 
gives the direction that policymakers should pursue If thel*- 
goal Is to lower student dropout rates. The effects that 
this type of expenditure have on an area Is measured by means 
of an Input-output table. 

Examining the results tn terms of elasticities It Is 
determined that variable X2 (average town Income) has the 
highest elasticity* and therefore the greatest effect on drop- 
out rates. An Increase of \% In average town Income decreases 
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dropout rates by \.S%. The other variables which have negative 
elasticities are: (extra-curricular activities), (per- 
centage of the high school population of Indian or Metis descent) 
and x^j (courses available). Variable x^ (school size) has the 
effect of increasing dropout rates as school size increases. 

The implication of these conclusions is that policy^ 
makers should concentrate on increasing average town income 
to attain the greatest reduction in dropput rates. However, 
the policymaker must determine the effects of each variable 
In terms of the costs of implementation. It Is possible that 
som;^ effects on dropout rates may be attained by better use 
of present resources without Increasing costs. 

Table 6: Summary of Elasticities for Equation (6) 



Variable 
Number 


Variable 
Name 


Elasticities 




Average Town Income 


- 1.90 




Courses Aval lable 


- 0,7i 


"5 


Extra-Curricular Activities 
Available 


- i.l8 


^6 


Percentage of the High School 
Population of Indian or 
Metis Descent 


- 0.86 ' 


*7 


School Size 


+ 0.96 
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Input-Output Table 

lnput-;>utput analysts ts used to determtne the effects 
on area sales, incomes and employment created by any given 
expenditure. The expenditures Include only current expenditures. 
In this study, the educational expenditures of the Interlake 
are examined for the calendar year 1968. These expenditures 
In the Interlake Area total approximately $5*056,000.^^ Sal- 
arles consist of $4,59A,000'''' of this amount, which Is approxi- 
mately 30% of the total educational expenditures. SalarUs 
thus form the most Important aspect of educational expenditure? > 
To determine the effects of these expenditures, the education 
vector is multiplied by the inverse of the Input-output co- 
efficient matrix. Tv ^ result of this multiplication gives the 
effects in terms of sales on each of the seventeen Industrial 
sectors, as well as the effects on incomes in the area. The 
aggregate effect on sales and Incomes Is to Increase them to 
$8,892,3^0 from an original $5,056,000. 

These increased sales and incomes have imposed a demand 
upon the system which wIP create Jobs. To determine the num- 
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See Paul ftolgat, "The Role of Education Expenditures 
In Area Economic Development" Cunpublished Master's Disserta- 
tion, University of rtanttoba, 1971), Column 1, Table IX, Ap- 
pendix C. 

^^Thls figure Is the total of the salaries paid to 59 
principals, 536 full-time teachers, 10 part-time teachers, k 
superintendents and several other full and part-time administra- 
tive and custodian staff, as well as school bus drivers. 

9/ 

These results are seen in Molgat, Ibid., Column 19i 
Table IX, Appendix C. 

(j08o 
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ber of jobs created by the educational expend? tu res » the educa- 
qc 

tion vector is multiplied by the inverse of the input-output 

coefficient matrix which is multiplied by the direct employment 

96 

coefficient vector. The result of the multfpl f cation wi 1 1 

97 

yield the number of jobs created in each industrial sector. 
When summed the results yield the total number of jobs created 
by the educational expenditures. The total number of additional 
jobs induced is 98.986, or approximately 99 jobs. 

The effects of educational expenditures on area sales, 
income and employment can be compared to the effects of other 
types of expenditures as listed in Table 6. The purpose of 
this table is to illustrate the important implications attri- 
butable to changes in a given expenditure category.' It Is used 
to compare the effects of equal amounts of expenditures by two 
categories. 

For example, education and sales to travel lers both 
involve approximately the same amount of expenditure. The 



^'^See Molgat, ibid.. Column 1, Table XI, Appendix C. 

^^See Molgat, ibid., Columns 2 to 18 inclusive in 
Table Xl^ Appendix C. The direct employment coefficient 
vector is from Table X, Appendix C. 

97 

See Molgat, tbld.. Column 19* Table XI, Appendix C. 
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education expenditure has a larger multipUer effect (a ratio 
of 1:1.14). Both expendtture categories generate approximately 
the same amount of agriculture sales arid Income (a r&tio of 
1:1.06). However, in terms of total area Income generated, 
sales to travellers substentlal 1y exceed that of education (a 
ratio of 1:2.35)» whereas the opposite Is the case for agri- 
culture Income (a ratio of 1:10.6). in terms of non-agrtcul- 
tural jobs createdi sales to travellers more than doubles the 
education expenditure category (a ratio of 1:2.4^). The con- 
clusion which follo^'s from the analysis of these figures Is 
that sales to travellers create better opportunities for the 
non-agricultural sectors, while education has a proportionately 
larger effect on the agricultural sector. However, It is necf^s- 
sary to determine the recreation expenditure required to sti- 
mulate the $5 million In sales to travellers. Governments 
can use this type of analysts to determine where expenditures 
should be made to stimulate various sectors. 

in conclusion, input-output analysis of this type Is 
used by the policymaker to decide a priori the effects which 
will occur in various sectors tf certain expenditure categories 
are stimulated. 
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Present Value Equations 

Based on the assumption tn the section on model formula- 
tion, the effect on student's earnings attributable to higher 
levels of education can be determined by calculating the net 
benefits of Increased amounts of education. To do this, the 
present value of benefits and costs are calculated, then sub- 
tracted to determine net benefits. The net benefits for both 
Selkirk and the Inter lake Area are calculated. 

The present value of benefits for Selkirk and the Inter- 
lake are presented In Table 8. 

Table 8: Changes In Income, and Present Value of These 
Changes for the Interlake and Selkirk 

Change In Income Present Value Of 

(Benefits) Benefits 

^ interlake t Iklrk Interlake Setkl rk 

Grades 7-8 to 9-10 $l,Wyr $ i»,07Vyr $23,0^0 $ 63,595 

Grades 7-8 to 11-12 $3,045/yr $ 7,130/yr $47,076 $110,230 
Grades 7-8 to 

UniversUy $5,52Vyr $l2,206/yr $83,965 $185,531 



Source ; Derived from ''.harles F. Framlngham, James A. MacMlllan, 
and David J. Sandell, T he in terlake Factj Income Data Suppl ement 
(Winnipeg, Manitoba: HTghnell Printing Ltd., 1970), pp. 2 i."*j2, 
according to methods outlined. 



The benefits and cost of taking technical vocational 
training cannot be measured due to da^ . problems. 
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The present value of the costs associated with Increased 
amounts of education are: 

Table 9: Present Value of Cost of Increased Education 





Present Value 


of Costs 




interlake 


Selkirk 


Grades 7-8 to 9-10 




0^ 


Grades 7-8 to 11-12 


$14,099 


$23,721 


Grades 7"8 to University 


$36,589 


$62,683 



As the minimum age of a child leaving school Is sixteen, 
most students' cost of achieving Grades 9 or 10 will be zero, as 
their opportunity cost in terms of employment Is near zero. 

Source ; Derived from Charles F. Framlngham, James A. MacMIMan, 
and Oavid J. Sandell, The Interlake Fact, Income Data Supplemen t 
(Winnipeg, Manitoba: HIghncll Printing Ltd., 1970), pp. 2 and 
32, according to calculations outlined. 

The net benefits ate shown In Table 10. 

Tentative conclusions can be drawn from this analysis, 
but the assumptions made In the section dealing with nxjdel for- 
mulation must be kept in mind. Greater benefits are achieved 
if employment Is in a larger center such as Selkirk. The net 
benefits of increased amounts of education rise as educational 
levels rise. 

The results of the three methods of analysis indicate 
the type of variables that affect dropout rates, the effect of 
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education on area sales» income and employment, and the net 
benefits of Increased amounts of education. 
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LIMITATIONS AND FURTHER RESEARCH 

99 

The statistical analysis has two limitations: the 
sample size, and the data availability. 

The study deals with the Interlake Area of Manitoba; 
therefore, only high schools located in the defined area are 
used as observations. There is a total of fourteen high school 
but data for the Gypsumville High School are not available, 
and the Selkirk observation is removed from the sample, as is 
the St. Laurent observation, i.ie reason for dropping these 
observations are stated in the previous section. This left 
the analysis with only eleven observations. As there are six 
independent variables in the regression equation, this left 
only four degrees of freedom for testing the results. Gen- 
erally, a larger number of degrees of freedom Is preferable, 
but this is not possible because of the area under study. 

Th<d second limitation of the statistical analysis is 
th2 data. Ali data used, except for the data for the income 
variable, are from secondary sources. The income variable is 
obtained from The interlake Fact. ^^^ but all other variables 

99 

"^The analysis is conducted on the assumption that the 
institutional system remains constant. 

^^^Framingham, HacMillan, and Sandell, op. cit. 
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are obtained either from the Department of Education or from 
the appropriate high school. All the variables could be more 
accurately measured using a survey technique, but this Is im- 
possible due to time and money constraints. 

The limitations of Input-output analysis are found In 
the books by Mlernyk^^^ or Stone'^^. The data used for the 
education vector in the input-output table Is obtained by 
separating each Interlake school division's expenditures into 
expend! tu res made In the interlake Area and those made outside 
the area. To obtain this breakdown, the secretary-treasurer 
of each school division in the Interlake Area is consulted. 
This breakdown of exp^^ndi tures between the Interlake and other 
areas could also have been obtained by examining each expen- 
diture made by the school division In I968, but again, due to 
time and money constraints, this is impossible. 

The analysis of net benefits should include the benefits 
and costs incurred by all levels of society, it was previously 
mentioned that benefits and cost of education at the general 
society level and at the family ievel are very difficult to 

'^^William H. Miernyk, The Elements of Input-Output 
Ana •» ys I s (Parsons, West Virginia; Random House inc. , 1965) . 

102 

Richard Stone, Input-Output and National Accounts 
(Paris: Organization for Economic Co-operation and Develop- 
ment, I96I). 
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measure. For this analysis, the net benefits are calculated 
from an Individual's point of view. The analysis would be more 
complete If the net benefits are also calculated for the other 
levels. 

There are also serious limitations In the data used to 
calculate the equations. To calculate benefits, the assumption 
pertaining to all income brackets lead to upward biases for 
benefits of low income people, and downward biases for high 
Income people. This assumption reduces the range of the bene** 
fits calculated. 

A second limitation In calculating benefits Is that no 
differentiation Is available from the data source between 
people having a university degree or just some university train- 
ing. This tends to bias university Income downwards. Further 
research into the measurement of social benefits and costs Is 
needed before true net benefits are calculated. 

The field of educational economics is a relatively new 
area of study. With reference to the present study, several 
areas could use further research. One area for research would 
include a proper method to measure quality variables. A second 
area would be to test the model to determine Its generality. 
If the model Is general, then It can be used to predict the 
effects of educational e^cpendi tures on dropout rates with In- 
creased educational expenditures. A third area would be to 
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determine the Umit to which the significant variables will af- 
fect dropout rates. For example, teacher's salaries could not 
be Increased without Umit to reduce dropout rates to nil. At 
some point, increasing teacher's salaries will not likely af- 
fect dropout rates. This type of limit should be known before 
large amounts of money are spent for any one variable which 
affects dropout rates. 

In terms of the broader issue, further research is 
needed to define an appropriate rneasure of educational produc- 
tivity. Such a measure Is essential to determine the total 
amount of money which should be spent for the education of 
people. Another area for research would be to determine the 
optimal school size, considering costs as well as dropout 
rates. In this Instance, dropout rate:, are a measure of the 
benef I ts. 

Interdisciplinary research would also be helpful. The 
book Disadvantaged Children discusses the relationship be- 
tween health, nutrition and school failure. Research In the 
area cf dropouts could try to weight the dropouts of various 
communities In such a way that the disadvantages of children 

1 03 

Herbert E. Birch and Joan Dye Gussow, Disadvantaged 
Children. Health, Nutrition and School Failure (New York; 
Ha rcourt. Brace and World Inc., 1970). 
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tn impovertshsd areas are accounted for. If It Is found that 
health and nutrttton are slgniftcant factors tn accounting 
for dropoutSi then this would hav^ sume policy ImpUcatlon* 
This section has dfscussed some basic ilmttattons of 
the study, it has also ment toned areas tn which further re- 
search could be continued. 
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CONCLUSIONS 

The objective of thts study was to investigate three 
relationships and thereby establish a viable framework for 
determining the role of education in area economic development. 
The limitations of the study are discussed in the prevtous 
section. 

The first problem was to determine which independent 
variableCs) (which included average town income, teaclters' 
average salary by town, courses available, extra-currtcular 
activities, percentage of the high school population of Indian 
or Metis descent, and school size) best explalnCs} dropout 
rates. This was accomplished by collecting the necessary data 
and using regression equation (6) to determine the results. 
Variables x^^ (courses available), (percentage of the high 
school population of Indian or Metis descent) and the constant 
are significant at the \% level. Variables X2 (average town 
income), x^ (extra-curricular activities available) and x^ 
(size of school) are significant at the 5% level. 

The conclusion derived from examining the elasttclttes 
Is that average town Income has the most significant effect on 
dropout rates. The Impircatlon Is that pol Icymaicers should 
consider policies to Increase town Incomes, If lowering drop- 
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out rates is an objective of the government. 

The second problem was to determine the effects on sales 
and incomes of expenditures in the education sector. This was 
achieved by determining the 1368 educational expenditures for 
the inter lake Area. These expenditures wer« multiplied by the 
inverse of the Inter! al<e input-output table. The effect was 
to create $3,267,907 in area sales and $568,437 in area income. 
This represents a total of $3,836,344 of area sales and incombs 
generated from an educational expenditure of $5,055,996. 

it was possible to df.termine the number of Jobs created 
by expenditures in the education sector. The total jobs in- 
duced are approximately 99. if we assume that the coefficients 
remain constant over time, the impact of any future educational 
expenditures in the area can be determined by using the input- 
output table. 

The third problem was to determine the net benefits of 
higher levels of education. This was accomplished by deter- 
mining the present value of costs and the present value of 
benefits associated with increased umounts of education. Due 
to assumptions and the limitations of the data, exact (precise) 
conclusions from this particular analysis on a society level 
are impossible. For an individual, the net benefits of con- 
tinued education are quite significant. For example, the net 
benefit for the average Interlal^e town for a Grade Xii educa- 
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tlon was $32,977> while for a unWerstty education it was $47»376* 
There were gre«3ter net benefits i'eceived In Se]i<irl< as opposed 
to the average interlake town. For example, the net benefits 
available to a 4<:udent havtng a untverstty degree in Selktri; 
are $122,848 while the tnterlake average is $47»376. 

What general conclus.ion can be drawn with respect to 
the broad issue stated in the opening paragraph of the study? 
Although the study does not attempt to answer the question of 
how much money should be spent for education, it does point 
out the directton in which educational expenditu es should 
be made. The conclusion is that certain qualify variables are 
significant for decreasing ^he dropout rates of high school 
students, and this is one area of education where money could 
be spent. How much should be spent is another question which 
has yet to be answered. 
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APPENDIX: List of School E^ctra-Curricular Activities 



Selkirk St. Laurent Stonewall Tuelon 



Art Club 






Audlo-Vjsual Club 






Badminton Club 


ft 






* 




Botany Club 


it 




BowUng 


* 




Centennial Club 


* 




Chess Club 


* 




Choir 


* 




Curling Club 


* 


i 


Drama 


* 




Newspaper 




i 


Explorer's Club 


A 




Field Hockey (Girls) 


it 




Fi Im Club 


it 




French Club 


it 




Gymnastic Club 


it 




Judo 


* 




Library Club 


* 




Pep Club 


* 




Ping Pong 


* 




Publicity 


* 




Public Speaking 


* 




Reach For The 






Top Team 


it 




Rythmics 


it 




Science Club 


it 


* 


Soccer 


it 


* 


Social Committee 


it 




Stage Crew 


it 




Stamp Club 


it 




Tennis 


* 




Track and Cross- 






country 


it 


liir 


Vol leybal I 


it 


* 


Weight Training 






Club 


it 




Wrest 1 ing 






Yea rbook 


it 


* 


Football 




* 


Hockey 






Dances 




It 


Basketbal I 






Fastbal I 







it 
* 



* * 

* * 

* * 
* 

* * 



* * 

* * 



it * 



* it 

* it 

* * 
it 

it A 
* 
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Warren Arborg GlmU Rlverton 



Art Oub 








Badminton 




A 




Band 








Botany Club 








Bowl ing 








Centennial Club 








Chess Club 






A 


Choir 








Curling Club 




A 


A 


Drama 


A 


A 


A 


Newspaper 


A 


A 


A 


Explorer's Club 








Field Hockey (Clrls) 


A 






Film Club 


A 






French Club 


A 






Gymnastic Club 


A 






Judo 






A 


Library Club 








Pep Club 








Ping Pong 


A 






Publicity 








Publ Ic Speaking 








ReacS For The 








Top Team 








Rythmics 








Science Club 


A 




A 


Soccer 


A 


« 


A 


Social Committee 








Stage Crew 








Stamp Club 








Tennis 






ix 


Track and Cross- 








Country 


A 


A 


A 


Volleyball 
Weight Tralntng 


A 


A 


A 








Club 








Wrest 1 Ing 


A 






Yearbook 


A 


A 


A 


Fcotbal 1 




A 


A 


Hockey 


A 


A 


A 


Dances 






A 


Basketball 


A 


A 


A 


Fastbai 1 


A 
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Ashern Ertksdale Ptsher Branch 



Art Club 

Badminton 

Band 

Botany Club 
Bow 1 1 ng 

Centennial Club 
Chess Club 
Chotr 

Curl ing Club * * 

Drama * i, 

Newspaper * « ^ 

Explorer's Club 

Field Hockey (Gtrls) 

Film Club 

French Club 

Gymnastic Club 

Judo 

Library Club 
Pep Club 
Ping Pong 
Publicity 
Pub] ic Speaking 
Reach For The 

Top Team 
Rythmics 

Science Club * 

Soccer * * 

Social Committee 

Stage Crew 

Stamp Club 

Tennis 

Track and Cross- 
country * it 

Volleyball * }V n 

Weight Training 
Club 

Wrestl tng 

Yearbook * * n 

Football * * 

Hockey * ^ 

Dances * ^ « 

Basketball * ^ « 



Fastball it 
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Lundar Moosehorn 



A »• f. rink 

Mr w L i UD 


w 




Dduni \ n vun 






DQnQ 






Dw wany K# i UD 






Dow 1 i ng 






weniennioi k#iuu 






tness LiUD 






uno I r 






Tilt* 1 1 r 1 ttW 




tr 


UraiTla 


9% 




news pope r 


J* 




cxptorer s uiuo 






rieiQ nOCKey Vuirisj 






r I 1 FTl L 1 UD 






r rencn \* i uu 






uymndSwic liud 






JUQO 






L 1 Dra ry U 1 UD 


9* 




rep l# 1 UD 






ring rong 


4t 

j% 




Pub 1 1 CI ty 






ruDttc dpedKing 






Reach For The 






Top Team 






ny Lnini C5 






Science Club 


JU 

Jt 


* 


Soccer 


Jt 


It 


Social Committee 






Stage Crew 






Tenni s 


* 




Track and Cross- 






country 


* 




Vol leybal 1 


* 


it 


Wefght Training 






Club 






Wrest 1 ing 






Yearbook 




it 


Footba) I 


* 


it 


Hockey 


* 




Dances 




It 


Basketbal I 




* 


Fastball 


* 
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At a meeting in December. 1966, forty-one staff members from Hghteen departments at 
this University expressed a common interest in the growing complexity of problems associated 
with human settlement. The concern of the group focused primarily on the communities of 
western and northern Canada. The need for an interdisciplinary approach to these many-sided 
problems was agreed upon. The Center for Settlement Studies originated from this .common 
concern. 

On the assumption that the problems of human settlement might be the limiting factor in 
the social and economic development along Canada's resource frontier, the study of these 
communities was selected as the first major focus of research. 

The broad, implicit hypothesis is that the conditions of life (real or imagined) in frontier 
communities is currently a significant influence on the natura! resource development of those 
regions. Hence, the purpose of current Center-sponsored research is to acquire a better 
understanding of the factors that help or hinder the growth of this type of community. 

Central Mortgage and Housing Corporation, an agency of the Government of Canada, is 
currently the major source of extra*mural financial Support for this research program. 
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